High platelet reactivity (HPR) and suboptimal response to dual antiplatelet therapy (DAPT) may explain high recurrent rates of ischemic events in Type II diabetes mellitus (DM) patients undergoing percutaneous coronary intervention (PCI). The aim of this study was to examine the effect of clopidogrel on platelet reactivity, and thrombogenecity between DM and non-DM PCItreated patients (n = 138). Patients were categorized according to clopidogrel treatment and DM status. Patients received a maintenance-dose clopidogrel of 75 mg/d (C75 group, n = 72) or a 600 mg clopidogrel loading-dose in clopidogrel naïve patients (C600 group, n = 66). Platelet function was assessed by thrombelastography, flow cytometry, VerifyNow™ aspirin assay and light transmittance aggregometry (LTA). Aspirin response was similar between treatments and DM status. In the C75 group, DM patients had higher 5 and 20 M ADP, 2 g/ml collagen-induced LTA; and p-selectin expression compared to non-DM patients (p ≤ 0.05 for all). DM patients in the C600 group had higher 5 and 20 M ADPinduced LTA post dosing (p < 0.04) and higher maximum induced platelet-fibrin clot strength at baseline and post dosing timepoints (p < 0.05 for all). The present study provides further evidence that DM patients on DAPT are characterized by persistently higher platelet reactivity and thrombogenecity, making them potential candidates for more potent P2Y 12 receptor antagonists.
INTRODUCTION
Patients with diabetes mellitus (DM) suffer from increased risk of cardiovascular diseases [1] DM patients undergoing percutaneous coronary intervention (PCI) are particularly at high risk for recurrent cardiovascular events [2, 3] . Dual antiplatelet therapy with aspirin and clopidogrel is the standard of care for ACS and for patients undergoing PCI with stents, including DM patients [4, 5] . However, PCI-treated diabetic patients are predisposed to more recurrent ischemic events than non-diabetics despite being maintained on standard dual antiplatelet therapy [6, 7] . High platelet reactivity (HPR) and/or suboptimal response to antiplatelet agents may explain in part the high recurrent rates of ischemic events in DM patients [8] [9] [10] [11] [12] . For example, diabetic patients exhibit less responsiveness to daily 81 mg of aspirin in comparison to non-diabetic patients, partially overcome by higher dose of aspirin [9] . The ADP P2Y 12 receptor blockade with clopidogrel was superior in reducing recurrent ischemic events over aspirin alone in diabetic patients with atherosclerosis [11] . Angiolillo et al. demonstrated that DM patients have a lower degree of platelet inhibition compared to non-diabetic patients both in the acute phase, following administration of 300 mg loading dose (LD) of clopidogrel, and in the chronic phase, while on 75 mg/day maintenance dose (MD) [12] . It has been reported that 600 mg clopidogrel LD is associated with increased platelet inhibition and decreased incidence of clopidogrel non-responsiveness in comparison to 300 mg clopidogrel LD [13] . However, pharmacodynamic effect of 600 mg clopidogrel LD during PCI has not been well established in diabetic patients compared to non-diabetics.
It is also important to note that diabetic patients have an increased prothrombotic risk related to complex interactions between the fluid (complement, coagulation/ fibrinolysis) and cellular (macrophage, platelet) phases of inflammatory and thrombotic processes [6, 8, 9] . Alterations in coagulation including enhanced coagulation factors and impaired fibrinolysis in diabetic patients were reported. Gurbel et al. demonstrated that thrombin-induced platelet-fibrin clot strength (TIP-FCS) measured by thrombelastography (TEG), an indicator of hypercoagulability, has been shown to be associated with long-term post-PCI ischemic events occurrence over 3 years [14] . However, its difference between DM vs. non-DM patients and the influence of clopidogrel therapy on this parameter have not been determined.
In the CLEAR PLATELETS-2 (Clopidogrel Loading with Eptifibatide to Arrest the Reactivity of Platelets-2) study [15] , the effects of eptifibatide + bivalirudin vs. bivalirudin alone on platelet reactivity and the strength of platelet-fibrin clot were examined in patients undergoing elective PCI. In this sub-study, we sought to determine whether a high LD (600 mg) or conventional MD (75 mg/day) of clopidogrel can influence the magnitudes of platelet reactivity and hypercoagulability as compared to non-diabetic patients.
METHODS

Study Population
This study includes 138 patients enrolled in the CLEAR PLATELETS-2 randomized open-label study [15] . A total of 200 consecutive stable patients undergoing elective PCI were enrolled from two centers between March 2006 and December 2007. Inclusion and exclusion criteria were described elsewhere [15] . Briefly, subjects were stratified according to clopidogrel therapy prior to PCI and randomized by a computer-generated assignment to bivalirudin alone (n = 102) or eptifibatide + bivalirudin (n = 98) thus providing 4 treatment groups: 1) 600 mg clopidogrel LD + bivalirudin (C600 + B) (n = 66); 2) 75 mg clopidogrel MD + bivalirudin (C75 + B) (n = 36); 3) 600 mg clopidogrel LD + bivalirudin + eptifibatide (C600 + B + E) (n = 62); and 4) 75 mg clopidogrel MD + bivalirudin + eptifibatide (C75 + B + E) (n = 36). Bivalirudin and eptifibatide were administered using standard-dose regimens. Clopidogrel-naïve patients (C600 group, n = 128) received treatment with 600 mg clopidogrel LD in the catheterization laboratory immediately after stenting, while patients already on 75 mg clopidogrel MD therapy (C75 group, n = 72) did not receive a load. All patients on MD therapy had received daily clopidogrel for at least 2 weeks prior to enrollment. All patients were treated with at least 81 mg daily aspirin for at least 7 days prior to enrollment followed by daily 325 mg aspirin and 75 mg clopidogrel.
In this sub-study, patients in the C600 + B + E group (n = 62) were excluded to avoid the confounding influence of eptifibatide for clopidogrel response on post-PCI platelet reactivity. Baseline and post-PCI platelet reactivity at 18 hr was analyzed for the C600 + B group (n = 66). Also, the C75 group (n = 72; both C75 + B + E and C75 + B) was excluded from the analyses of post-PCI platelet reactivity at 18 hr. Only the baseline platelet reactivity was analyzed in the C75 group for comparison in diabetic and non-diabetic group (Figure 1 ).
Blood Sampling
Baseline blood samples were obtained in the catheterization laboratory through the femoral vessel sheath and transferred to tubes containing 75 M D-phenylalanyl-L-prolyl-L-arginine chloromethyl ketone (PPACK) (BIOMOL, Plymouth Meeting, PA) for platelet aggregation and flow cytometry studies. Blood samples for TEG were collected in vacutainer tubes (Becton-Dickinson  , Franklin Lakes, NJ) containing 3.8% trisodium citrate. Blood samples for the VerifyNow assay were collected in 2 mL tubes containing 3.2% sodium citrate. Blood samples were obtained by antecubital venipuncture at 18 hours post-PCI in C600 group.
Light Transmittance Aggregometry
The PPACK tubes were centrifuged at 120 g for 5 minutes to recover platelet rich plasma (PRP) and further centrifuged at 850 g for 10 minutes to recover platelet poor plasma (PPP). The PRP and PPP were stored at room temperature to be used within two hours. Briefly, platelets were stimulated with 5 and 20 μM adenosine diphosphate (ADP), 15 μM thrombin receptor activator peptide (TRAP), 2 μg/mL collagen and 2 mM arachidonic acid (AA) as previously described [15] . Aggregation was expressed as the maximum percent change in light transmittance from baseline, using PPP as a reference.
VerifyNow Aspirin Assay
The VerifyNow aspirin assay is a turbidometricbased optical detection system that measures platelet aggregation in whole blood. The cartridge contains a lyophilized preparation of human fibrinogen-coated beads, arachidonic acid, preservative and buffer. The assay is designed to measure platelet function based 
Definitions
upon the ability of activated platelets to bind to fibrinogen after stimulation. The instrument measures an optical signal, reported as aspirin reaction units (ARU).
Diabetes mellitus was defined as the presence of at least one of the following criteria: a fasting glucose ≥126 mg/dL, treatment with oral hypoglycemic agents, or treatment with insulin [17] . HPR was defined as 5 μM ADP-induced platelet aggregation 46% [18] . Patients below this cut-point had normal platelet reactivity. Aspirin resistance was defined as 2 mM arachidonic acidinduced platelet aggregation ≥20% or ARU ≥ 550 by VerifyNow during treatment with aspirin [19] .
Whole Blood Flow Cytometry
The surface expression of platelet receptors was determined by whole blood flow cytometry using threecolor analysis method (Immunocytometry Systems, Cytometry Source Book, Becton Dickinson) with the following monoclonal antibodies: CY-Chrome TM -conjugated CD62P (recognizes p-selectin) (BD Biosciences, San Diego, CA) as previously described [15] . P-selectin was expressed as percent positive cells and total and activated glycoprotein (GP) IIb/IIIa was expressed as mean fluorescence intensity.
Statistical Analysis
Categorical variables are expressed as n (%) and continuous variables as mean ± SD. An unpaired t test was used to compare groups and P < 0.05 was considered significant. Inhibition of platelet aggregation (IPA) was determined by LTA using the following formula:
Thrombelastography
The TEG hemostasis analyzer provides quantitative and qualitative measurements of the physical properties of a clot [14, 16] . Briefly, 500 µL of citrated blood was transferred to a vial containing kaolin and mixed by inversion. Three hundred and forty microliters of the activated blood was then transferred to a reaction cup to which 20 μL of 200 mM calcium chloride was added. The sample was assayed according to the manufacturer's instruction. Maximum thrombin induced platelet-fibrin clot strength (TIP-FCS) was recorded and expressed in millimeters. The time to initial platelet-fibrin clot formation (R), an indicator of rate of thrombin generation, was expressed in minutes.
 
baseline platelet aggregation 18 hr platelet aggregation baseline platelet aggregation 100 %   All statistical calculations were performed using SigmaStat software (Point Richmond, CA).
RESULTS
Patient Demographics
One hundred and thirty-eight patients enrolled from the CLEAR PLATELETS-2 study were analyzed. Sixty patients had diabetes (n = 9 with type 1 DM and n = 51 with type 2 DM). Patient demographics are illustrated in Table 1 . The majority of patients were elderly, Caucasian men with multiple cardiovascular risk factors and under treatment with multiple pharmacologic agents. Diabetic patients within the 600C group had a greater body mass index, higher prevalence of renal disease, and higher white blood cell count than non-DM patients. In the 75C group, patients with DM had a greater body mass index, and more frequent history of CABG. Among the treatment groups, DM patients had a more extensive cardiovascular history, and were more often treated with beta Creatinine, g/dL 1.3 ± 0.6 1.0 ± 0.4 0.42 1.0 ± 0.3 0.9 ± 0.3 0.16 * p < 0.05 between treatment groups in DM patients; ACE = angiotensin converting enzyme; CABG = coronary artery bypass graft surgery; CAD = coronary rtery disease; CHF = congestive heart failure; CVA= cerebrovascular accident; PCI = percutaneous coronary intervention; WBC = white blood cells. a DM patients in the C75 group had insignificantly higher levels of 15 M TRAP-induced platelet aggregation compared to non-DM patients ( Table 3) . No significant differences in pre-and post-PCI TRAP-induced platelet aggregation were detected in the C600 group. In DM patients, post treatment TRAP-induced platelet aggregation was similar between loading and maintenance therapy treatment groups ( Table 4) .
blockers and ACE inhibitors. In contrast, no significant differences were observed between treatment groups in non-DM patients.
1) Light transmittance aggregometry (LTA) 1a) ADP-induced platelet aggregation
Platelet aggregation did not differ between diabetic and non-diabetic patients prior to administration of a 600 mg clopidogrel LD ( Table 2) . However, at 18 hours following clopidogrel LD, diabetic patients had greater 5 and 20 M ADP-induced platelet aggregations compared with non-diabetic patients (P = 0.04 and P = 0.0003, respectively). In patients on clopidogrel MD therapy, pre-PCI 5 and 20 µM ADP-induced platelet aggregations were higher in diabetic patients than non-DM patients (P = 0.05 and P = 0.05, respectively) ( Table 3 ). In DM patients, post treatment ADP-induced platelet aggregation was similar between loading and maintenance therapy treatment group (Table 4) .
1d) Arachidonic acid-induced platelet aggregation
All patients responded to aspirin using arachidonic acid as an agonist. Arachidonic acid-induced aggregation was 6% ± 4% vs. 4% ± 2% in the DM vs. non-DM patients in the C75 group, and 4% ± 2% vs. 5% ± 2% in the C600 group, respectively. There were no differences in arachidonic acid-induced aggregation between treatment groups in DM patients ( Table 4) . 1e) VerifyNow aspirin assay In the C600 group, no significant difference was observed in ARU between DM and non-DM patients (P = 0.12). Three patients (11%) met the definition of aspirin resistance in the diabetic group compared to 2 patients (5%) in the non-diabetic group. In DM patients, ARU measures were similar between treatment groups ( Table  4) .
1b) Collagen-induced platelet aggregation
Diabetic patients in the C600 group had insignificantly higher pre-and post-PCI 2 g/mL collagen-induced platelet aggregation ( Table 2) . However, diabetic patients in the C75 group had significantly higher 2 g/mL collagen-induced aggregation in comparison to nondiabetic patients (P = 0.02) ( Table 3) . In DM patients, post treatment collagen-induced platelet aggregation was similar between loading and maintenance therapy treatment groups ( Table 4) .
2) Thrombelastography (TEG) Thrombin-induced platelet-fibrin clot strength (TIP-FCS)
Compared with non-DM patients, DM patients in the C600 group had significantly higher baseline and 18 1c) TRAP-induced platelet aggregation 
VerifyNow Aspirin Assay
Aspirin reaction units 439 ± 72 437 ± 71 0.91
Flow Cytometry
ADP-stimulated P-selectin, % 13 ± 11 8 ± 5 0.01 DM = diabetes mellitus; ADP = adenosine phosphate; TRAP = Thrombin receptor activator; peptide; PA = platelet aggregation; TIP-FCS = maximal amplitude. 
ADP-stimulated P-Selectin expression 13 ± 11 14 ± 15 0.65 DM = diabetes mellitus; ADP = adenosine phosphate; TRAP = thrombin receptor activator peptide; PA = platelet aggregation; TIP-FCS = thrombin-induced platelet-fibrin clot strength.
hour post-treatment maximum MA Thrombin (P = 0.01 and P = 0.002, respectively) ( Table 2) . Interestingly, baseline TIP-FCS in the C75 group did not differ between diabetic and non-diabetic patients ( Table 3) . In DM patients, TIP-FCS was significantly lower in the C75 group as compared to C600 group at baseline and post treatment (P = 0.005, Table 4 ).
Time to initial thrombin-induced platelet-fibrin clot formation (R)
In the C600 group, both groups showed similar R values at baseline, but this value at 18 hr post-PCI was non-significantly shorter in diabetic patients relative to non-diabetic patients ( Table 2 ). In the C75 group the baseline R did not differ between two groups ( Table 3) . In DM patients, the R value was significantly longer in C75 group (P = 0.002, Table 4 ).
3) P-Selectin expression ADP stimulated p-selectin expression measured at baseline did not differ between diabetic and non-diabetic patients in the C600 group ( Table 2) . At 18 hours posttreatment, ADP-stimulated p-selectin expression was non-significantly higher in diabetic patients. Diabetic patients in the C75 group had significantly higher p-selectin expression than non-DM patients (P = 0.01) (Table 3). P-selectin expression was similar between treatment groups in DM patients ( Table 4) .
4) Inhibition of platelet aggregation (IPA)
IPA between pre-dose and 18 hr after 600 mg clopidogrel LD was less in diabetic patients compared to non-diabetic patients when stimulated with 5 M ADP (27% ± 21% vs. 38% ± 23%, P = 0.05) (Figure 2 ) and 2 g/mL collagen (27% ± 17% vs. 49% ± 42%, P = 0.01) (Figure 1) . No significant differences were observed in IPA with other agonists in diabetic patients compared to non-diabetic patients.
5) Relation of high platelet reactivity to diabetic status
In the clopidogrel-naïve group (C600), diabetic patients had higher prevalence of HPR at 18 hr post-treatment compared with non-DM patients (P = 0.02) ( Figure  3) . However, no significant differences were observed in the C75 group.
DISCUSSION
The current study demonstrated that PCI-treated diabetic patients compared to non-diabetic patients had: 1) When clopidogrel naïve, higher ADP-induced platelet aggregation at pre-dose and 18 hr after 600 mg clopidogrel LD; 2) Lower inhibition of platelet aggregation between pre-dose and 18 hr after 600 mg clopidogrel LD when stimulated with 5 M ADP and 2 g/ml collagen; 3) Greater platelet-fibrin clot strength at pre-dose and 18 hr after 600 mg clopidogrel LD; and 4) Lower platelet-fibrin clot strength in clopidogrel maintenance DM patients compared to DM patients after 600 mg loading.
Diabetes mellitus is a chronic metabolic disorder and low grade inflammatory state with underlying insulin resistance [8, 9] . DM patients have consistently been shown to have high prevalence of HPR despite being loaded or maintained on dual antiplatelet therapy with aspirin and clopidogrel [10] [11] [12] 20, 21] . Our study concluded similar results that diabetic patients undergoing elective PCI showed higher ADP-and collagen-induced platelet aggregation after receiving either a 600 mg LD or conventional MD of 75 mg clopidogrel. Platelet hyperactivation and hyper-aggregation, increased platelet turnover, increased signaling through P2Y 12 receptors and decreased P2Y 12 inhibition by the receptor antagonist in Figure 2 . Inhibition of platelet aggregation during 600 mg clopidogrel loading. Inhibition of platelet aggregation was significantly lower at 18 hours post-treatment in DM patients than in non-DM patients after the stimuli with 5 μM ADP (P = 0.05) and 2 μg/ml collagen (P = 0.01). DM = diabetes mellitus; ADP = adenosine diphosphate. DM may further explain clopidogrel hypo-responsiveness in diabetic population [8, 9, 20, 22, 23] . Insulin resistance, hyperglycemia, hypercoagulability, and pro-inflammatory state have been suggested as underlying mechanisms [8, 9, 20, [22] [23] [24] [25] [26] . Hyperglycemia increases platelet reactivity by inducing non-enzymatic glycation of proteins on the surface of the platelets and activation of protein kinase C [25] . Insulin resistance and relative insulin deficiency seen in patients with DM attenuates insulin-mediated antagonism of platelet activation through insulin receptor substrate-1 and thereby increase platelet reactivity [26] . Several mechanisms also have been reported to explain hyper-reactive platelets in diabetic patients: altered intracellular Ca 2+ and Mg 2+ homeostasis, increased thromboxane A 2 synthesis, decreased prostacyclin and nitric oxide production, decreased antioxidant levels, and increased expression of activation-dependent adhesion molecules [22] [23] [24] [25] [26] .
In the current study, there were no differences of baseline platelet reactivity in DM patients receiving aspirin only (C600 group) compared with non-DM patients. Even though DM patients had higher body mass index compared with non-DM patients, a significantly lower responsiveness after 600 mg clopidogrel LD in diabetic patients suggests involvement of various other factors besides heightened platelet reactivity. Erlinge et al. reported significantly lower level of active metabolites and subsequently low platelet inhibition in DM vs. non-DM patients during 600 mg LD or conventional MD of clopidogrel despite similar pre-dose platelet reactivity [27] . In addition, platelets of diabetic patients responded fully to the active metabolite of clopidogrel added ex vivo. The reasons that diabetic patients have lower levels of active metabolite are not fully elucidated. In diabetic patients, reduced gastric motility and an increased activity of esterases have been suggested as the potential mechanisms [27] . Recently, a significant association was reported between the hepatic cytochrome P450 (CYP2C19) × 2 loss-of-function allele and diabetic status from Mexican population [28] . Clopidogrel requires conversion into an active thiol metabolite by the CYP enzyme to exert its antiplatelet effect [29] . A single nucleotide genetic polymorphism of CYP2C19 has been shown a decreased activation of clopidogrel and antiplatelet effect [30] . Increased prevalence of the CYP2C19 × 2 allele in DM might account for lower level of active metabolites and increase prevalence of HPR in this group.
In the OPTIMUS (Optimizing anti-Platelet Therapy In diabetes MellitUS) studies [31] [32] [33] , several intensified antiplatelet therapies such as high-MD clopidogrel, adding cilostazol and prasugrel have shown greater platelet inhibition compared with dual antiplatelet therapy in DM patients with stable coronary artery disease. The superior antiplatelet effect by these intensified therapies has shown to reduce clinical outcomes when compared to patients receiving standard clopidogrel therapy [34, 35] . However, the long-term clinical safety of potent P2Y 12 inhibitors in PCI-treated DM patients needs to be evaluated since DM itself is an important predictor of bleeding complications in patients undergoing PCI [20, 36] . Furthermore, recent clinical data suggest that the impact of HPR during clopidogrel therapy may be different in diabetic than in non-diabetic patients [37, 38] . Non-diabetic patients with HPR did not show worse clinical outcomes compared with non-diabetic patients without HPR, whereas diabetic patients with HPR resulted in increased post-PCI short-and long-term ischemic events compared with diabetic responders. This suggests that the occurrence of thrombotic complications according to diabetic status may be different despite having the same level of platelet reactivity. In addition to platelet activation, activation of the coagulation and inflammation cascades are complementary processes involved in making a firm clot [8, 9, 39] . In diabetic patients, the triggering signal from the activated platelets may progress into the occlusive thrombus generation, incorporated with activated coagulation and inflammation. It is debatable whether the use of potent P2Y 12 receptor inhibitor may completely cover post-PCI ischemic complications in diabetic patients.
TEG is a method used to evaluate the entire process of blood coagulation from the beginning of clot formation to fibrinolysis [39, 40] , with measuring the viscoelastic properties of blood clots. TEG integrates the cumulative effects of various parameters including plasma factors, platelets, and leukocytes of all stages across the coagulation and fibrinolytic processes. "Thrombin-induced platelet-fibrin clot strength (TIP-FCS)" represents the strength of a clot as a direct function of the maximum dynamic properties of fibrin-platelet binding via glycoprotein IIb/IIIa and the platelet contractile system (secondary aggregation). In addition, TIP-FCS has been correlated with various stages of coronary artery disease acuity and inflammation markers including C-reactive protein [39] . TEG may better estimate the in vivo situation as compared with LTA, which measures fibrinogen-mediated platelet aggregation (primary aggregation) and ignores the important contribution of platelet-fibrin interactions to clot formation. Our group also first demonstrated TIP-FCS as an independent risk factor for long-term post-PCI ischemic events [14] . In the current study, we found that clopidogrel-naïve DM patients had significantly higher TIP-FCS during pre-and post-loading, which was in agreement with the recent study showing that increased coagulability in DM patients with coronary artery disease compared to non-diabetic patients [41] . Aforementioned, this observation may be associated with an activation of the coagulation system and a decrease of the fibrinolytic system in DM patients [9] . This hypercoagulability in DM patients may support exponential increase of post-PCI ischemic events only in diabetic patients with HPR [37, 38] .
In the present study, TIP-FCS was similar between DM and non-DM patients during chronic clopidogrel therapy. This inconsistency may be supported by the potential impact of chronic clopidogrel therapy on coagulation and fibrinolytic factors, and inflammation biomarkers [42] [43] [44] [45] [46] . For example, 96 hr clopidogrel therapy (300 mg LD, then 75 mg/d MD) reduced the level of tissue factor, the initiator of coagulation, in stable coronary artery disease patients [42] . In patients with prior ischemic stroke, 2-week clopidogrel MD therapy (75 mg/d) lowered plasma plasminogen activator inhibitor type 1 (PAI-1) compared with aspirin only treatment [43] . Geisler et al. demonstrated that peri-PCI inflammatory degree correlates with decreased responsiveness to clopidogrel in DM patients [44] . A growing body of evidence has shown the influence of antiplatelet therapy on inflammatory markers [45] . Our group also reported that inflammatory biomarkers (e.g. interleukins and tumor necrosis factors) during clopidogrel maintenance therapy were significantly lower compared with aspirin monotherapy [46] . These influences of chronic clopidogrel therapy on coagulation/fibrinolytic factors and inflammation may decrease TIP-FCS, an indicator of plateletfibrin clot strength, in the current study. Recent data may support the hypothesis that chronic clopidogrel therapy may achieve clinical benefit through other pathways besides control of platelet reactivity [47, 48] . Although clopidogrel reloading in patients already on 75 mg/d MD therapy increased platelet inhibition [47] , the reloading strategy did not reveal overall post-PCI benefit in these patients [47, 48] . Therefore, long-term clopidogrel therapy and approaches to treat various risk entities may be needed to improve outcomes in diabetics undergoing PCI.
As limitation, this study was a sub-analysis of the CLEAR PLATELETS-2 study, and was not designed to measure clinical outcomes. Comparisons between type 1 and type 2 diabetic patients could not be done due to small sample size and the uneven distribution between patient groups. Finally, the degree of glycemic control was not determined in diabetic patients and may have affected platelet reactivity.
CONCLUSION
High on-treatment platelet reactivity and high thrombin-induced platelet-fibrin clot strength have proven to be potent risk factors for short-and long-term post-PCI ischemic events. This study demonstrates that DM patients receiving high loading dose and maintenance therapy have a suboptimal response to clopidogrel and higher rates of HPR compared to non-DM, thereby placing them at increased atherothrombotic risk post-PCI. The study also suggests that DM patients exhibit heightened measures of thrombogenecity that may be controlled by maintenance clopidogrel therapy. Larger randomized studies are needed to confirm the utility of pre-identifying patients as high risk based on measurements of platelet reactivity and thrombogenecity.
